Impaired G protein coupling of the neurotensin receptor 1 by mutations in extracellular loop 3.
The neurotensin receptor 1, NTS1, is a G protein-coupled receptor. We have shown previously that the NTS1 receptor-binding site of the peptide agonist involved residues in extracellular loop 3 and at the extracellular junction of transmembrane domains 4 and 6. Here, we investigated by site-directed mutagenesis residues in extracellular loop 3 that might be involved in agonist-induced activation of the rat NTS1 (rNTS1) receptor. Wild type and mutated receptors were expressed in COS (African green monkey kidney fibroblasts) cells. Labeled agonist and antagonist binding as well as inositol phosphate and cAMP productions were studied. Compared to the wild type NTS1 receptor, the W339A, F344A, H348A and Y349A mutant receptors exhibited (i) decreased proportion of high over low affinity agonist binding sites, (ii) increased sensitivity of high affinity agonist binding to GTP gamma S, and (iii) impaired G protein coupling of high affinity agonist-receptor complexes. The data are consistent with the C-terminal part of extracellular loop 3 being essential for allowing high affinity agonist-NTS1 receptor complexes to couple to G proteins.